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SECTION-I 


2. » Write short answers to any EIGHT (8) questions: — (16) 


(i) Prove that . = < ,kz0 


og | 
n 


xix 
Zz 


fi 
iS. ole ois. 


(ii) Simplify (5, -4) + (-3, -8) and write the answer as a 
complex number. 


ESE (5, -4) » (-3, -8) = (5 - 4i) + (-3 - gi) 
123 4i) (-3 + Bi) _ (5-4) (-3 + 83) 
(-3 + Bi) * (-3 + Bi). (3)? - (81)? 


Sear Nee? 
r 9 -- 64i 

_ =15 + 401+ 12i ~ 32? 
‘ 9 - 64(-1) 


~15 + 52i — 32(-1) 


‘“ 9+ 24 
grids GAs 22 
73 TF 


_17 | 52 
, aoe 73 


(ili) | Find the real and imaginary parts of (/3 + i)’. 
E> tet  rcosd= V3 and rsin@=1 where 


1 
2 = (3) +1? or r=V3+1=2 and @=tan 7 el 


So, (3 +i)? = (r cos @ + irsin 9)° 


en 
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= (cos 30 + j sin 30) (By De Moivre’s Theorem) 
= 23 (cos 90° +i sin 90°) 
= B00 +i. 1)=8i : 3 
Thus, 0 and 8 are respectively real and imaginary parts of (3 + i)?, 
(iv) hl {1, 2, 3}, then find the power set of B, i.e., 


If B ={1, 2, 3}, then 
P(B) = (4, {1}, {2}, {3}, {1,2}, (1, 3}, (2, 3}, {1, 2, 3}) 
_ Construct the truth table for the statement: 
~(P > q) @ (pa~q) 


(vi) For the set A= (1, 2, 3, 4}, find a relation in A which 
satisfy {(x, y) }y + x = 5}. 
” Relation in A: > 
— r= {(x, y) ly +x = 5} | 
a = {(1, 4), (2, 3), (3, 2), (4, 1)} 
(vii) Find the matrix X, if 2X-—3A=B and 


4-1 22. Of30414 07. 

a=[ 4 sb8=|4 2 1 

IM 2x -3A=B 

- fe ae iy | 

: ax =| 4 2 {13/2 4. 5 
a -1 aL 2 8] 
“14% alee 12 18 
phe -1-3. ver 


4-6 2+12 1+15 


1/6 -4 6 
x=3{$ 14 A 
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6 -4 6 
|2 73 
“| 2 14. 46 
2 2 2 
32:3 . 
Kel 2 7. | ; 
(viii), Find A+‘ if A= F ae 3 


EMS |A) = i | = 5-3=2. 2 


Since {A| + 0, we can find AW’. 


At= Aad A - 
eS hia3 
oe tte 2. (Rs 
=> Aes uf 4 5 é 
2, eo 
: ee Re ol gs OM. 
(ix) Without a sale show that|B yta 1/ =0. 
y¥.a*+B 1 
la Bry 4) 
D> LHS = Aaah | i 
i re y a+B 1 JX 
By (c, +C,), 


aaa ae a em 
=jatBt+y yta :1 
at+Bty at+B: 1 
Taking common (a +B +y) from Ci, 


Tei pyr 1 
(a4 pry) eo 
a+Bp 1 


\ . 


= (a+B+7)(0)=0=RHS. 


: (x) Prove that sum of cube roots of unity is zero i.e., 


1+0+@7=0. : 
Anse We know that cube fodts of unity are: 


, ati ani ~1 - 3 i 


<“ 
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. -1-y3i 
7 


Sum of all the three cube roots, 


1s outs eect tt (8 t cs 


ae: 2 
2-14 3i- 1-3) 
: > . 
ig : 
=$= 


Hence sum of cube roots of unity 
1+m+@*= 0 
_ (xi) Find the numerical value of.k, when the polynomial 
x? + kx? — 7x-+ 6 has a remainder of —4 when 
- divided by x + 2. 
EXE Let f(x) = xP + kx? - 7x + 6 
and X-a=x+2, we have 
a=-2 
(By Remainder Theorem 
Remainder = f(-2) - 
= (-2)° + k(-2)? - 7(-2) +6 
=-8+4k+14+6 
=4k+ 12 
Given that remainder = —4 
‘ 4k+12=-4 
4k =-4-12 
4k =-16 
k=-4 
Show that the roots of equation x? + (mx + c)* = 
will be equal if c? = a? (1 + m?). 


Ansa . x2 + (mx + c)* = a? 


x2 + m2x2 + 2mex + c? = a? 


(xii) 


=> 

(4. + m2) x? + (2mc) x + (c? - a*) = 0 
Here, a=1+m?, b=2mc, c=c*-a? 
Now, 


.D= Discriminant = b? — 4ac 


= 4m2c? — 4(1 + m*)(c? - a2) 
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=,A[m?c? ~ (mac? - ma? + c? ~ a2) 
= A[m*c? - m@c? + ma? ~ c? + a2] 
= 4[m2a* ~ co? + a*] 
D = 4[a? (1 +m?) - c?] 
Now roots are equal if D = 0 


So, 4fa* (1 +m’) - c?] = 0 
x ar(4 +m’) -—c*=0 
a*(1 + m?) = c? 
= {oe =a%(1 +m? Proved. 


3. Write short answers to any EIGHT (8) questions: (16) 


(i) Resolve EST aresT into partial fractions. 


4x Ax+B Cx+D E 
BD tet yao +d (eed x1. 
=p 4x2 = (AX + B)(x2 + 1)(x — 1) + (Cx + D)(x - 1) + E(x? + 1)? (i) 
=> 4x? = (A+ E) xt + (-A +B) x°+ (A-B+C + 2E) x? 
+(-A+B-C+D)x+(-B-D+E) (ii) 
Puttingx-1=0 => x=1 in (i), we get 
4=E(1+1)? = [E=14] 
Equating the coefficients of x*, x°, x’, x, in (ii), we get 
Q=A+\E, => A=-E => [A=-1] 
=-A+B => B=A => [B=-14] 
4=A-B+C+2E 
= C=4-A+B-2E=4+1-1-2 = [C=]] 
o0=-A+B-C+D 
=> D=A-B+C=-1414+2=2 = [(D=32] 


x=1 2xt+2 1 
a4 (x* +1)? x-1 


Hence, partial fractions are: 


ms 7X25, 
{ii} Resoive (x + 3)(x+ 4) into partial fractions. 


7x +25 A B 
ESS suppose a ray = Xx*+3 x4 


=> Tx+25=A(x+4)+B (x +3) 
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. 


let us putx =-3, andx=—-4init. ; 
Putting x = -3, we get -21 + 25 = A (-3 +4) 


Je basa k 
Putting x =-4, we get -28 + 25 = B (-4 + 3) 
> [B= 
s 
Hence, the partial fractions are: x + at Xen 


As two sides of the identity are equal for all values of x, 


(iii) Write the first four terms of the sequence, an = am (o1)" ig 


ESE Given: a, = (-1)? n2. 


By putting n = 1, 2, 3, 4 in the above sequence, we have 


a, =(-1)' (1)? -=> (-1)(1) =-1 - 
“ay =(-1)2 (2)? => 1(4)=4 

a, = (-1)9 (3)? => (-1)(9)=-9 . 
aecay => (1) (16) =16 


~ So, the first four terms of the sequence.are -1, 4, -9, -16. 


By putting, n= 4, 5, 6, and.7. 


Forn=4,. 
a,_3=2(4)-5 
a,=8-5 
a,=3 
“Fora= 5, 
a;_ 3 = 2(5) - 5 
a,=10-5 
{ @y =5 
Forn= “i 
ag _ 5= 26) - 5=12-5 _ 
a,=/ 
Forn=7, , 
ay_452(7)-5=14-5 
¢ a,=9 


(iv) Ifa,_3=2n-5, find nth term of the saeiuerice 
EX vere, a, 3 2n- 5- 
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—— ee 
' ‘ 


~ (vi) 


| , 
ISS Here a 4 “3 = 


Thus a, = 3, a, =5, a, = 7, a,=9is an average progression (AP). 
The common difference  _.. 
“d=a,- a, =a,-a,=2 


a,=a+*t(n—-1)d 
=3+(n-1)(2)= 3+2n- 2 ee, 
=2n +1 ; 


Insert bab G.M’s between 2 and 16... 


«EE et —_G,,G, be the two G.Ms between 2 and 16. 


Then 2, G6,,G,, 16 are in G.P. 
Here, a=2,n=4, a, = 16 


/Weknow = =a=arh'. 


For n=4, a,=art , 


=> 16=2(r3- 


a r=2 
Thus G, =ar= - 2(2) = 4 
=ar= 2(2)? = 8 


. Thus is two G.M’s between 2 and 16 are 4, 8. 


Sum the infinite geometric series 4 + , + : fr iicmrmmce! ” 


rT 
hy—= 8 
haar me 


/ 
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(vii). Find the value of n, when “P,, =11.10.9. Fig 
| ; “iy 
Ans aaa Mpa ae ape tx 59 
11! | ee 
@i-mi. ch gS” 
(i17-n)i° “1. 
11 990 3 
ale ae 4 
11x 10x98! 
ae 


(14 ee 


(11-n)l=8 
ne 
=> n=11-8 
: n=3 
(viii) Evaluate C,. Oy HN | 
23 nt Bak ‘ be 
Lu "C= Ga pidl @) 
‘By putting n = 12, r= 3 in (i), we have 
An 


"C3 = G2_ 31a 


12 x 11x10 9! | 
Took bed ne 
= 220 ‘4 
(ix) A die is rolled. What is the probability that the dots 
on the top are greater than 47 
EX S={1, 2,3, 4, 5, 6} 
The event tE is the dots on the top: are greater than 4 = ‘5, 6} 
=> E)= 
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(x) 


Check the truth of the statement 1 + 5 + 9 + -—-- + 
{(4n — 3) =n (2n ~—1) for n = 1, 2. 


‘ ANS Let S(n) be the given statement, /e., 


Ke ® 


S(n):1+54+9+...4+(4n-3)=n(2n-1) _... (i) 
If n = 1, then S(n) = S(1) becomas 

1(2(1)-1) = 1(2-1)=1 
which is true, 
Thus, the condition (1) is satisfied as S(1) Is true. 
Let’s assume S(n) is true forn =k < N, 1e., 

1S SHOP caw + (4k - 3) =k (2k—-1) ... (ii) 
By adding (4k + 1) in both sides, we have 


445+94... + (4k ~3) + (4k + 1) =k (2k — 1) + (4K + 1) 


or 


= 2k? + 3k +1 

= 2k*+2k+k+1 

=2(k+1)+1(k+1) 

= (k + 1) (2K + 1) 
4454+9+...+(4k +4 ~-3) =(k + 1) (2k + 2-1) 


145494... +[4(k+ 1) 23) =(k+ 1) (2k +71) - 4} . (iii) 


The equation (iii) is of same from as the equation (ii) | 


except that k is replaced by'k + 1. 


Thus from S(k), we have obtained S(k + 1), so the 


condition (2) is satisfied. Since both the conditions are 
satisfied, so the statement 1+5+9+... +(4n-3) =n (2n- 1) is 
true for n = 1, 2. 


» (xi) 


Calculate by means of binomial theorem (2.02)*. 


D> (2. pe = (2 + 0.02)* 


-24«({) 2 00 +(3) 2000) +(9) 2,002" 


+ 6 a (0.02)4 | 
16 + (4) (8) (0.02) + (3 : 2) (4) (0. 004) + (4)(2) 


(0.000008) + 1 (0.00000016) 
= 16 + 0.64 + 0.0096 + 0. 000064 +0. 00000016 
= 16.64966416 . 


2 Se ‘ 
oe ee 


a ; 
S ‘ - 4 re ~ t 
SE Sr St Ve ee tee Th 
A = =f ee) etary! me 
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(xii) If x is so small that its square and higher powers 


J + 
6an be neglected, then show that r = weit ; x. 
Wey NT 
ANSa HLS etn =" = (1 + 2x)? (1 — x12 (i)-, 


xt po ee 
a ee ee Pee 3) (3-1) 
Take (1 + 2x)" = 14 +5 (2x) +57 (2x)? + 
={1+x} neglecting x* and higher powers of x. 
1 1 
~s|(-2-1 
Now, (1 = xy Ve = re i. 2) (~x) + a) | 


={1 + | neglecting x* and higher powers of x 
Putting in eq, (i), we get 
LHS = (14x) (144) need 


Ry | x? x + 2x P 

BLAS hte e+ Mae neglecting x? 
3 

S14+=RHS, 


entree Sneee 


ne AAI Y)\) 
4, _Wrile short answers to any NINE (9) questions: (18) 
(i) Convert 64° 45¢ into Cane | 
A . t hs AS aA ay ee 219° 


- 219 (19) ) om 
= A ‘ 
~ #19 (0.0178) radians : 


fs 0.058 radians. 


15 ; 
(i) If Got 0 =")° and the terminal arm of the angle Is not 


in quadrant I, find the value of cosec 0. 


Anis Given that the terminal arm of the angle is not in 
quadrant |. We know that cot 0 is positive in the quadrant | and 
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it is also. positive in the quadrant II. Therefore, the terminal 
arm of the angle is in the quadrant III. 


cosec* 6 =1+-cot? 8 


= (8) 


| 4, 225 _ 289 
ee es 14°64 = 64 
| cosec 0 = 47 | 
‘i 8 


Since the terminal arm of the angle, is in the Ill vigatieah’ 
v-here cosec 0 is negative. 


ge” _ a 
coset 9 = 3. : 
tr ee eee 
Sin 0 = Fosec@ 17 
De cos 8 “ 7 
cote =n 6 a ; F f | 
cos 8 =cot@sin@. 
Pei tn ied 
~ 8 Faz itr. 


{iii} Verify 2 sin 145° Py L 9 COSEC. 45° = ml 


(ES Lus-= ana ofuaac te di mys 4, 
2(p)o0@) 
= (2) (2)(35}* WB) a 2) 


(iv) Prove that cot (e +p) =SetacotB-1 
cota + cot B° 
Ans 4 LHS = cot (a + B) mers Eby 
| . tan(a +) - 
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1 
~ tana + tan fs 


1 — tana tan f3 
_ 1-—tana tan B 
~ tana+tanp - 
1 1 


_ L cot a cot B 


1 1 


cota cotp 


cot a cot B — 1 
___cota cot B 
cot B + cot a 
cot a cot B 
_ cota cot B-1 
~ cota + cot B 
=R.H.S Proved. 
(v) Prove that tan (180° + 6) = tan 0. 
ES 1.H.s = tan (180° + 0) 
__tan 180° + tan @ 
~ 1-tan 180° tan 6 
O + tan 6 
at ae (tan 6) tan 8 =R.H.S. 
_ (vi) Express 2 sin 76 sin 26 as sums or differences. 
Ans4 2 sin 7 6 sin 2 6 = cos (7 6-20) - cos (7 0 +2 6) | 
=cos 50~-cos99 | 


(vii) Find the period of tan. 7 


Ans4 tan> = tan} [x + 7(x)] 


= tan (x + x) 
= tan x 


So, the period of tan ¥ is 7, 
(viii) A vertical pole is 8 m high and the length of its 


shadow is 6 ™. What is the a , 
San at thet mOment? ngle of elevation of the 
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o>) 


= 
ms 
3 


ae 4 
a=tan (3) 
a = 53°77", | 
(ix) Find area of the triangle ABC if a= 200, b = 120,. 
y= 150°. ; 


Anes Area of triangle. A= 2 ab sin ia 
: =3 (200)(420) sin 150° © 


- = 4 (200)(120)(0.5) . 
) A= 404) squnits — 
(x). Prove that rr, rr; = A’. 
APA Seis 
ad rT a6" ss” s-a"s-bs—c 
aif De ee 8. 
- re —a)(s—b)(s—c) 
aa a 


f 
\ 


See 
=A2 Proved. 
(xi) " Find the value of sec (sin-*(~ ab | 
We first find the value of y, whose sine is -4 
1 a , 
siny=->, “Gsysh 
~ 
i 8 
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\ 2}=-6 
Ss i ’ —j 4 Th =. 
nical, Sin ng 2)} WB 


(a \ 

(xii) Show that r=(s-—a) tan} \2 } 
ESS To prove r= (s — a) tan= 
te: 2 


. s— bis —c) 
We know that: ‘tan tae a 


RHS. as ajtan$ ca @) VJ a ore st ae 


oe oe is - a)(s — bis — c} 


$s 
= NSS —aXS - O4s—c). A 
= J s2 = s Oe 
s — a) tan5 = r | 
(xiii) Find the solution of roses § = é which lies In the 
interval {0, 27]. 
Pe cosec 6 = 2 
or <= Aap 
_ cosec@ 2 - 
* , | sin@=5 


sin Gi is postive in first and Second quadrants with the angle 8; oe 
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SECTION-II 


: NOTE: Attempt any Three (3) questions. | 
Q.5.(a) Solve by Cramer’s rule 2x, — Xe +X3= 8, X14 2x2 + 


2X3 = 6, Xq- 


2X2 — X3 = 1 es 


‘ 


EXE From the above system of linear equations: 


fie ae EL FS 
1: a 2% Xo = 6 
L1 -2 -1J}x,} L1J- 


“Adal = 


AL= 41 


. A= 


‘lAsl = 1 


nF ee eS Be, 
/? a 

a 
ae ee 
=2(-2+4)- (1) (1-2) #1 (-2- 2) 
~ = 2(2) + (-3) + (-4)=4-3-4=-3 
Sat. A+ 
6.22 
Eee 
 =8.(-2 + 4)—(-1)(-6— 2) + 1-12 - 2) 
SSG Cas 1p) = pee 8-14 =-6. 
2 BL 

62 
a Se ae, ae 
= 2 (-6-2)-8(-1-2)+1(1-6) . 
c= 2 (-8) —8(-3) #.(-5) 2. 

=-16+ 24-553 - 

2-04 Ol. 
2-6] 
= oe | 
=2(2+12)- (-1) (1-6) +8(-2- 2) 
= 2 (14) + (-5) + 8 (-4) 
=-28 -5-32=-9- 
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“ 


Ste 


as = 2a0) (a) , 


ain re 
/ ac" 
ee: + b2 2ac + a? a* + b? + c* — 2ac 
ac ac 
So, ns required equation can be: , 
-~Sx+P=0 : ; 
afb 4 al), (2 b+ of = 286) 4 
. ac ac ; 
By simplifying, we get 
acx* + b.(c + a) x + (a2 + b*-+ c% - 2ac) = 0 
3x — 11 
(x?.+ 1) (x + 3) 


> 38x~11  —Ax+B. C 
Suppose (+ 1) (x + 3) eT here) 


\ 


Q.6.(a) Resolvo into partial fraction. (5) 


=> 3x—-11= (Ax +B) (x+3)+C(x2+1) . (i) 
=> 38x-11 = (A+ C)x? + (3A + B)x + (3B * C) (ii) 
Putting x+3=0 = x=~-3 in (i), we get 


-9+11=C(941) = [C=-2] 
Equating the coefficients of x? and x in (ii), we get . 
O=A*C = A=-C = [Aza] 
and 3=3A+B => B=3-3A\' = B=3-6 
| = [B= 
2x-3 2 © 
, 444° xX+3' 
(b) [fS, =n (2n- 1), then find the series. (5) 
ESE Given that Sq =n (2n ~ 1) (i) 
Putting n = 1, 2, 3, 4 In (i), we get 
8)=1(2x1-1)#2—19 4: 
S,=%2(2%2~ 1)®2x3=6; 
Sy = 3(2%3~1)= 3x50 15; 
SA 4(2x4—-4)m4x%7 = 2H , 
Now 4;=5,"1,a,%8,-8,=6-18§ 


‘ 


Hence, the partial fraction are: 
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a,=S,-S,=15-6=9 
and a,=S,-S,=28-15=13 
Thus the required series is 1+5+9+13+.... 
Q.7.(a) Prove that "~'C,+"-'C, ,="C.. (5) 
Ans, For Answer See Paper 2019 (Group-ll), Q.6.(b). ” 
(b) Use mathematical induction to prove (5) | 
(3) +a) +(3) + +("3 )=C4°) 
ay Net en Bk 
for every positive integers n. 


L > Let S(n) be the given statement, ie., | 
) Sin): 124924524... 4 (2n- jp =n | an (i) 


lf we put n = 1, then (i) becomes 


2-14 (1-4) 


_ Thus, the condition (J) is satisfied as S(1) is true. 
If we assume that S(n) is true forn=k EN, i.e., 


7 ! | di | 
1? +3? + 5? Ry, ot (2K 1)?= Se ’ atl 
By adding (2k + 1)? on both sides, we get 

124324524. + (2k - 1) + (2k + 1) = =A ak ty” 


_K(2k=1) 2k+1) +3 2k + 12 , 
. 3 Se eee 


x m1) 43K 


= ok 


(2k? +5k432 0 “ 


mee (k + 1) (2k +3) 


a (2k +1) (2k + 3)] 


os 


| 4k? + 8k +3), 
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k+1.. 
=A ig 2 + 2k 41) 111 
: - 
124324824... #(2(k+1)-1)2 = ae _ (iii) 


Equation (iii) is true as condition (2) is satisfied. Since 
~’ poth the conditions are satisfied, so the given statement (1) is 
true for every positive integer n. 


Q.8.(a) Two cities A and B lies on the equator, such that 


their longitudes are 45° E and 25° W, respectively. - 
Find the distance between the two-cities, taking the: 
radius of the Earth as 6,400 kms. erode |) 


i = 1=6400km 
0 = 45° + 25° 
= 70° 


a t_. 

= 10 *7180 

"| i es 

= 787! radians on 

‘Let ? be-the’ arc AB, 


therefore ° 
f= 


peat tN 
= 6400(75: ; ara 
mee | ~ 6400 (0.3889.x 3.14159) 


~ 6400 (1. 22176) - 
-= 7819.264 
Thus, the distance: between two cities is 


£ = 7819 k (approximately). 


_sin 6 + sin 30 + sin 50 + sin 76_ z 
cos 0+cos 38 + cos 50 + cos 70 tan 40. 


(5) 


(b) Prove that 


EMIE> For Answer see Paper 2017. (Group Q.8.(b). 


Q.9.(a) Solve the triangle ABC, if a = 53, B = 88° 36’, 
7¥ = 31° 54’. 2+ (5) 
EOD a +p + y= 180° | 


oa 
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a= 180°-fB-y 
a = 180 — 88° 36’.31° 54’ - 


a = 59° 30’ 
By using law of-sine, we have 

cc. ..a 

‘sinv” sina 
j . _* * 
oe, = ee? , sot . 
sin a 
a = 53 sin 31° 54! 


“sin 59° 30’ ee Te 3 < i 
93 (0. 9284) _ 28.0052 Q052 ‘ . 

0.8616 0.8616. 

And. —~=—S. ti, Tae Mae 
sin‘B siny 


= —_ c sin B | : ; 
sin ¥ 
32.5 sin 88° 36' _ 2. 5) 0. 9997) | 32.4903 4903 
~~ gin 31°54’ —-0.5284—SS:«0«.5 284 


b=615 | 
- So, the triangle ABC have 
a=53,b=61.5,c= 32.5 
o. = 59° 30’. B = 88° 36’ , y= 31° 54’ 


Gene Shore: errs aeerk t. a 
(b) Prove that Bat See ee (5) 


3 -2 
a ee 
ED a By using tan’ a+ tant b= “tan” my. = coe Te ; 
| fos... 
11. 6. 
4 ea 
LHS = tan- A tant = tan gate 5 c 
ss - tS 
; 6 +55 
i aa 
etn 
oe 
66. 
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61 
_ el fat 
— r -1 a 
tan | (1) 4 
1 ae 
otis x pn em 


Next consider the right hand side * 


1 1 
R.H.S = tan 3 +tan 7) 


=> tan*3+ taviz=g, 7° oe ii) 
Equaiing (i) af (i), we have . 
tan! e+ tanct 13LE ot i : Mant 
11 6 4 3 2 
5 1 


4 1a 
=> tan 77 7 tan 6 — tan 3 t lan’ > 
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